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I, PUR.'POSE

This is an Industrial Preparedness M.1easure Contract for the purpose of

1 developing a manufacturing process to develop a production line for a 70 mc,
1 watt silicon transistor. Five hundred engireering samples and 2000 pilot

11 line units will be submitted during the period covered by the contract and

the feasibility of manufacture of 200 units per day demonstrated.

The transistor will have the following specificatlonss
H ~ ~Inspection Lmt

Examination Conditions AQT L v Symbol li...Max. Units

Subgroup 1
Collector VO 1OVDC 0 -
Cutoff Current e OCBO1I 0
Collector = S 0071r, 1.0% - IOO IADCVCES IICEs
Cutoff Current VBu O

SEmitter VErO= 5VDC IEB 100 IpADC

Cutoff Current I(= 0

[ Subgroup 2
Output V 5oVFX)

SCapacitance I OCOB - 5o0 MAf

Base VCE' 20VDC

Resistance IC. 1OmADC 1Rbb - I 25 ohms

f- 300 mc

Small Signal
Short Circuit VCE. 2OVDC

Forward Current Is 25 mADO h 10 - db, h~fe .0

Transfer Ratio f- 70 mc

H
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I nspectione cUnits
EXamination Conditions AQ Level Symboo- -n

Subgroup 3

fOscillator 5OVDC

Power Output 1.0 - watt
f- 70 mc

SPower Gain VCE* 5OVDC

cI. 50mADe

f- 7omc 2.5% II PG %0 - db

Saturation I - 2OOmADC

I Voltage 1B- 75mADC VCE 1.0 volt
:(SAT.)
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IL. ABSTRACT

IIDurinpt, this ruarterly Period,, six different case finishes

were evaluated after exnosure to 200*0 Cstornr'e mid salt atmos-

mma mphere corrosion resistance testa, .Rsults mnmeated m.old nmnlat

ing to be the r'ost satisfpctory. The ;gold Is solderable, does

not discolor or peel on 200C storage., and has a fair resist-

H ance to salt atmosphere. The greatest difficulty observed
with the gold firish has been lead corrosion at the sglass-to-

II metal seal during, sAlt atmosphere testing~.

Diffusion and rnetalliz 'ing processes were sligRhtly modified

breakdown voltap~e dur-nn assemnbly is still a production problem.

W3-
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weeeaItdatrensr o 0° trg n •tams

1 -hr3-rso rssac ets eut nlctd•l lt
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I III. 70oo, 1 WATT ITICO.T TRAYSTSTOR

A. Case Finishes

t Results from Pre-Pro•dction Testing indicate that

N the TA-1938,, I watt, ?Omc silicon transistor meets all

Group A and B electrical snecifications of the contract.

fl These tests have been nerfo"med with the Pellet mounted

in a case with a TO-12 outline. This Darticiilar pack-

I age was chosen early in the contracting Period.. To date,

JJ all saTmles sibmitted have been mounted on this stem.

The TO-12 case is readily availal-e, has thi commonly

used .200 inch pin circle, and easily meets the 3.5

watt, 25*C sower dissipation requirement.

Since the TO-12 case has been fomnd electricAlly,

1 thermally, and hermetically accentable. the only other

requirement is to select a suitable fVnish. The device

seecificpt-ons as listed in the Sianal Corps Technical

II Requirements include two tests for finish; (1) 200C0

storage, and (2) moisture resistance. A common gold

I plating finish meets both of these environmental

I requirements.

[ It is anticipated that the final Military Spec-

ification will also Include a solderabhlity and a

salt atmosphere test. Therefore, the available finishes

were reviewed durinf this period in an attemt to

determine which finish would be moat suitable for this

transistor.
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I The criteia for eviluatimn the finishes weors (1) solder-

mbility, (2) salt atmosphere, And (3) 20"C sto-are. Noistire

1 reeistance a-r s•lder'n• we-e not rerformed ipince a finish

t1hat can withstard smlt atmos-here and 20W*C storape is

capable of withstandfnc! both roisturc resist&"ce and solder-

inFin tests. Table I lists results of tVis testing.

FINISH SOLDFRABILITY SALT ATVOSPRFRE 200 C
h HEADfl LEADS STORAGE

Gold ?lating Good Good Fair Good

1 Tin Plating Good Good Good Poor

Nickel Tlrti n Poor Good Fair Good

Tin-Nickel Plt. na Grood Good 'air F-ir

SCadmiumn PlatV nf Good Good Good Poor

Paint (on header nnly) - Good - Fair

CAMSE FIIT•?S MPT TO-12 PACKAGEI
Test results listed in Table I indicate that finishes

which are solderable and can withstand 200*C storage do not

perform well on salt atmosrhere. The main difficulty has

been with corrosion of the leads at the glass-to-netal

seal. This corrosion is nrobably du, to emosure of un.-

plated areas of the lead at the s'lass-to-iretal seal. 2emdng



of the leads du-Inp test.n7 reroves a syx Prount. of the

glass overmold, exposino an unplated portion of the lead.

Gold rlatinrt and tin-nickel nlmtinr! "ave the 'est

results. I-?owever, the fluoride bAth used in the tin-

nickel nlatinc process corroded the glass in the M•lass-

II to-metal seal. This rethod of nlatinn wouild probably

LI not be practical unless the alass-to-metal seal is re-

l.nced by a ceramic-to-retal seal. Conseouently, the

H gold plntin7 annears to be the most promising finish.

SB. TIIMD I'R0VWNT

H Since the comnletion of pre-nroduct~on testinp, effort'

has been directed toward improving the overall device

Syield. The rRAor area of shrinkatze has been to the 100-

volt VCES requirement. There has been no di fficiity in

I fabricatirn the collector-base diode with tynical break-

II down volta-es of 130 volts. However, a oradual de"-adatl on

of BVCBO dur1wn the emitter formation, metalli zin-, and

Sassembly reduced the yields considerably.

SA general "cleanin7 up" 9nd a tighter sunervision

of the process has imioved the dice yield during dif-

fusions. A dilute hydrofluoric acid rinse before aluminum

Salloying has cut do*: shrlnkage at this step. Presently,

pellet yields .nt the lcing operation are tynically 20-30

I • per cent of tho dice (ýrocesed.'1 -6-



BVCBO degradation durinR assembly is still a nroblem.

In ý6artlcularj the allo7,rin- of the pellet to the stem h~s

3 caused up to a 40 rer cent reduction in collector break-

down voltame. orpmo!. the AlloyineP temoerAtbi7re from

I 465°c to Ia5"c has 1helred t"is problow considerably. Effort

will continue in this area to reduce the shrinkm-e At

ssembly.
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IV. CONCLUSIONS

The envirommintnI tests rerformed on V~ie v~rImp~ case

finislips jineijcntes th.1t R fivr1 crold -mlhti~n- stern Ivll

porovide a satislfcatory f~n~sh !r,?- the. TA-1938 tr~nsisto'.

I ~ ~CIcser contml~ o'f V~in difnision qnd irmiroved clean-

gini d urimy, the r'etalli7inp oneratlion have imnwrved the

BVCBO yields.*



During the •next niarterly pDeriod, eff'ort w• 11 be directed

III ~toward further 1i~povinr• the product yields. Pilot iwodution

u will be oonnleted and the final r e~ort written.
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